Objective: Isolation of compounds from Euphorbia fusiformis rhizomes and evaluation of extracts and each isolates for its antioxidant and antifungal activities. Results: Five compounds were isolated including Euphol 1, b-Sitosterol 2, Caudicifolin 3, Scoparone 4 and Scopoletin 5. The occurrence of the compounds 2, 4 and 5 in the herb reported here for the first time. The ethyl acetate extract showed significant antioxidant activity (IC 50 = 2.781 �g/ml) and its yielded compound 3 showed moderate antioxidant activity (IC 50 = 3.25 �g/ml) using DPPH method. The ethyl acetate extract showed better antifungal activity against Aspergillus niger and Candida albicans. Conclusions: Compounds 2, 4, 5 were isolated first time from this plant. The ethyl acetate extract showed significant antioxidant and antifungal activity against A. nigar and C. Albicans. Thus, this study concludes by demonstrating the isolation, characterization, antioxidant and antifungal properties of E. fusiformis, which may have further therapeutic value.
INTRODUCTION
The genus Euphorbia is the largest in the plant family Euphorbiaceae, comprising about 2000 known species [1] and ranging from annuals to trees. All contain latex and have unique flower structures, many of which are used in folk medicine. Over the past twenty years, they have received considerable phytochemical and biological attention. Euphorbia fusiformis Buch.-Ham.exD. Don is a rare medicinal flora, found in the Western and Eastern Ghats of India. The local name in Telangana is paala gaddalu [2] . The ethnobotanical value of this plant is due to its action as a remedy for several diseases like rheumatism, gout, paralysis and arthritis, liver disorders and diarrhea [3] [4] [5] [6] . Earlier pharmacological studies have reported that the species possess antibacterial, [7] hepatoprotective, [8] antiarthritic, anti-inflammatory, [4] antinociceptive, [9] and antifungal activities [10] . There is no scientific report available in support of the antioxidant and antifungal activities of n-hexane and ethyl acetate extracts of this plant. In the present work, we report the isolation and identification of compounds 1-5 along with the antioxidant and antifungal activity (against Aspergillus niger and Candida albicans) of rhizomes of E. fusiformis. authenticated by Dr. Venkat Ramana, Assistant Professor, Department of Botany, Nizam College, Osmania University, AP, India. A voucher specimen (CRC-EF-001) was deposited in the CSIR-CIMAP, Research Centre, Hyderabad.
Extraction and isolation
The rhizomes were sliced in to small pieces, dried in the shade and ground to powder (wt: 750 gr.). The powdered material was extracted successively with n-hexane (3L × 3), ethyl acetate (3L × 5) and methanol (3L × 5) by using hot percolation method. Later, the solvents were filtered and evaporated at reduced pressures to obtain crude extracts.
The crude n-hexane extract EHX (18 g) was subjected to column chromatography over silica gel (100-200 mesh) and eluted successively with solvents n-hexane and mixtures of ethyl acetate in hexane. The fractions eluted in 2% ethyl acetate in n-hexane yielded compound 1 (520 mg) and the fractions collected in 5% ethyl acetate in hexane separated compound 2 (30 mg) in pure form. The concentrated ethyl acetate extract EET (35 g) was subjected to column chromatography over silica gel (100-200 mesh) and eluted successively with solvents n-hexane and mixtures of ethyl acetate in n-hexane. The fractions eluted with 10% ethyl acetate in n-hexane yielded compound 3 (450 mg) in pure form. The fractions collected in 20% and 30% ethyl acetate in n-hexane were combined and further purified by repeated column chromatography by eluting with chloroform and mixture of methanol in chloroform. The similar fractions collected in chloroform were combined and concentrated to get compound 4 (125 mg) and fractions collected in 1% methanol in chloroform gave compound 5 (35 mg) in pure states.
DPPH assay
Antioxidant activity of extracts n-hexane, ethyl acetate and compounds 1-5 were determined by DPPH radical scavenging method [11] . DPPH radicals have an absorption maximum at 517 nm, which disappears with reduction by an antioxidant compound. The DPPH solution in methanol (0.1 mM) was prepared and 1 mL of this solution was mixed with 4 mL of test compound/standard methanolic solution (different concentrations ranging from 10 to50 μg/mL). The samples were incubated for 30 min at room temperature in a dark chamber and then the decrease in absorbance at 517 nm was measured (A E ). A blank sample containing 1mL DPPH and 4 mL methanol was prepared and its absorbance was measured (A B ). Radical scavenging activity was calculated using the following formula: Percentage of inhibition = [(A B − A E ) ⁄ A B ] × 100. Percentage of radical scavenging activity was plotted against the corresponding concentration of the extract to obtain IC 50 value which is defined as the amount of antioxidant standard required to scavenge 50% of free radical of DDPH in the assay system. The IC 50 values are inversely proportional to the antioxidant activity, calculated from data obtained graphically.
Antifungal activity
The plant extracts n-hexane, ethyl acetate and compound 1-5 were assayed for antifungal activity against Aspergillus niger (M9687) and Candida albicans (M7253). These microbes were grown on PDA plate (39 g/L) at 28 °C and maintained with periodic sub-culturing at 4 °C and the control is fluconazole. Different concentrations (100 and 150 µg/ml in DMSO) of test solutions/control were tested.
The extracts and compounds 1-5 were screened for antifungal activity by agar well diffusion method with sterile cork borer of size 6.0 mm [12] . The cultures of 48 hours old grown on PDA were used for inoculation of fungal strain on PDA plates. An aliquot (0.02 ml) of inoculum was introduced to molten PDA and poured in to a petri dish by pour plate technique. After solidification, the appropriate wells were made on agar plate by using cork borer. In agar well diffusion method, 0.05 ml of sample/ standard was introduced serially after successful completion of one plant analysis. Incubation period of 24-48 h at 28 °C was maintained for observation of antifungal activity. The antifungal activity was evaluated by measuring zones of inhibition of fungal growth surrounding the plant extracts. The complete antifungal analysis was carried out under strict aseptic conditions. The zones of inhibition were measured with antibiotic zone scale in mm and the experiment was carried out in duplicates.
RESULTS AND DISCUSSION

Chemistry
Based on the physical, chemical and Spectroscopic properties and previous reported literature, compound 1 was confirmed as a tritenpene, Euphol, [13] compound 2 as β-Sitosterol, compound 3 as a diterpenoid, Caudicifolin, [14] compound 4 and 5 as coumarins, Scoparone and Scopoletin respectively [15, 16] . Compounds 2, 4 and 5 were isolated for the first time from E. fusiformis. The Structures are shown in figure 1.
Spectral data
Euphol 1: White needles, mp 100-102°C (reported 105 °C), 
Study of antioxidant capacity
The extracts and its isolated compounds 1-5 were tested for antioxidant activity and their potencies shown as IC 50 values in mg/ml compared to standard ascorbic acid (table 1 and figure 2) . Among the extracts, ethyl acetate extract EET was most potential (IC 50 2.781 µg/ml) and amongst compounds compound 3 was most potential antioxidant active (IC 50 3.25 µg/ml).
β
Studies on antifungal activity
Antifungal activity of n-hexane and ethyl acetate extracts and compounds 1-5 assayed and the data on effect on the growth of C. Albicans and A. niger presented in table 2. The data revealed that ethyl acetate showed significant reduction in growth of C. albicans and A. niger when compared to the reference compound flucanozol. The compounds isolated from this extract 3-5 showed significant differences in their efficacy. The n-hexane extract and its isolated compounds 1 and 2 not exhibited the antifungal activity against both fungi. 
Figure 2:
The DPPH radical scavenging activity for extracts EHX, EET, compound 1-5 and ascorbic acid of E. fusiformis Table 2 : Antifungal activity (zone of inhibition in mm) on the growth of A. niger (M9687) and C. albicans (M7253).
S. no. Extracts and isolated compounds
Zone of inhibition at different concentrations (mm) 
